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Title: Apparatus for Printing and Memory Tag Application and method therefor 

5 Field of the Invention 

The invention relates to printing apparatus, and in particular to such 
apparatus which in addition to printing can apply memory tags to the paper or 
other base medium being printed onto, and to a method of doing so. 

10 Backgroun d of the Invention 

Memory tags in the form of Radio Frequency Identification (RFID) 
tags are well known in the prior art, and the technology is well established (see 
for example: RFID Handbook, Klaus Finkenzeller, 1999, John Wiley & Sons). 
RFID tags come in many forms but all comprise an integrated circuit with 

15 information stored on it and a coil which enables it to be interrogated by a 
reader which also powers it by means of an inductive (wireless) link. Until 
recently RFID tags have been quite large, due to the frequency they operate at 
(13.56MHz) and the size of coil they thus require, and have had very small 
storage capacities. Such RFID tags have tended to be used in quite simple 

20 applications, such as for file tracking within offices or in place of or in addition 
to bar codes for product identification and supply chain management. 

Much smaller RFID tags have also been developed, operating at 
various frequencies. For example Hitachi-Maxell have developed "coil-on- 
chip" technology in which the coil required for the inductive link is on the chip 

25 rather than attached to it. This results in a memory tag in the form of a chip of 
2.5mm square, which operates at 13.56MHz. In addition Hitachi has developed 
a memory tag they call a "mu-chip" which is a chip of 0.4mm square and 
operates at 2.45GHz. 
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a memory tag application station where memory tags are removed from the 
substrate and applied to the base medium as required. 

The memory tag application station may include a reciprocating member 
adapted to apply pressure to the substrate opposite the location of a memory tag 
pushing the memory tag onto the base medium, thus transferring the memory 
tag from the substrate to the base medium. 

The memory tag dispenser further may further include a data writing 
station where data is written to the memory tags and which is located such that 
the substrate passes it shortly before passing the memory tag application station. 

The data writing station may also read the memory tags after writing to 
them to check that the data has written correctly. Alternatively the memory tag 
dispenser further includes a data check station which the memory tags pass 
after the data write station and where the memory tags are read and the data 
checked with that written at the data write station. 

Preferably the base medium passes the print head before passing the. 

memory tag dispenser. 

The apparatus may be adapted to handle base medium in sheet form 
which passes through the apparatus, and in particular to handle sheets of paper 
or like material. 

Preferably the base medium passes through the apparatus with a surface 
towards the print head and the memory tag dispenser, and the printing and the 
memory tag are applied to that surface. 

The print head of the apparatus may conveniently use Inkjet technology. 
According to a second aspect of the invention there is provided a method 
25 of printing onto a base medium and applying a memory tag to the base medium 
comprising the steps of: 

i) feeding the base medium along a first axis past a print head; 

ii) printing onto the base medium; 
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Figure 5 is a schematic of the main elements of a third embodiment of 
apparatus according to the invention from the side; and 

Figure 6 is a schematic of a memory tag and data write device as 
incorporated in any embodiment of the invention. 

5 

Detailed Description of the Preferred E mbodiments 

Referring to Figures 1 and 2 apparatus 10 for printing and memory tag 
placement onto a base medium, in this case sheet paper 12, is illustrated. For 
simplicity only those parts of the apparatus 10 which need to be shown to 

10 describe the invention are illustrated. 

The apparatus 10 includes much known technology from the prior art of 
printers which is not described here. However, the apparatus 10 includes paper 
feed rollers 14 which are driven to rotate as indicated by arrows Rl to feed the 
paper sheets 12 through the apparatus 10 along a first axis in the direction 

1 5 indicated by arrows A 1 . 

The apparatus 10 further includes a print head 16, which in this example 
is of ink jet form, mounted on a print head carriage 18 which extends across the 
apparatus 10 substantially perpendicular to the axis Al. The print head 16 is 
moveable back and forth along the print head carriage 18, in known manner. 

20 Thus the print head 1 6 is moveable back and forth along a second axis indicated 
by arrows A2, substantially perpendicular to the axis Al, to enable the print 
head 16 to access most of the upper surface 12a of the paper sheet 12 as it 
moves through the apparatus 10, and thus to print anywhere on that accessible 
area of surface 12a as required. 

25 The apparatus 10 also includes a memory tag dispenser 20 which in this 

embodiment is connected to the print head 16 for movement back and forth 
along the print head carriage 18 with the print head 16. Thus the memory tag 
dispenser 20 is moveable back and forth along a third axis indicated by arrows 
A3, substantially perpendicular to the axis Al, and parallel to the axis A2, to 
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command signals as required to the mechanics controller 46, which controls all 
the mechanical operations of the apparatus, (i.e. the paper feed rollers 14, the 
movement of the print head 16 and memory tag dispenser 20 along the print 
head carriage 18 and the operation of memory tag dispenser 20), to the print 
5 head 16 and to the data write station 38. Thus the paper sheet 12 is fed through 
the apparatus 10 and has the required information printed on it's upper surface 
12a. At the same time the required memory tags 24 have the necessary data 
written to them at the data write station 38 prior to being moved to the tag 
application station 40 where they are applied to the upper surface 12a of the 
1 0 paper sheet 1 2 in the required location(s). 

The manner of co-ordination of the printing, data writing and tag 
application processes will depend on a number of factors. If, for example, the 
memory tags 24 are only to be applied adjacent the top and/or bottom of the 
paper sheet 12 then the data writing and tag application processes can take 
15 place before and/or after the printing. This would avoid the necessity for .the 
printing process to be interrupted, and would make the co-ordination simpler. 
Further, when implemented with an inkjet printer, which in general requires a 
pause, after printing has been completed before the paper sheet is ejected, to 
allow the ink to dry, the data writing and tag application processes could 
20 conveniently take place during this pause for memory tags applied adjacent the 
bottom of the paper sheet. 

It is likely that the memory tags 24 will be read in future both by further 
apparatus which can scan the paper sheet 12 to locate the memory tags 24 and 
by hand held readers. Thus in order to assist users in the future to locate the 
25 memory tags 24 on the paper sheet 12 the memory tags 24 may be applied to 
the paper sheet 12 on top of printed icons which can be readily identified by 
users. 

Referring now to Figure 6 the basic operation of the memory tags 24 and 
of the data write station 38 will be described. The memory tag 24 includes an 
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Pl may be switched on and off, thus altering the power consumed by the 
memory tag 24 which is then detected as an amplitude modulation of the 
voltage across the antenna coil L2 of the data write device 38. 

The apparatus 10 has been described as appropriate for use with paper 

5 sheets 12. However, embodiments of the invention may also be constructed for 
use with other base media, for example paper in fan fold or roll form, other 
sheet material, or indeed boxes or other packages passing underneath, rather 
than through the apparatus 10, on some kind of conveyor. 

The data write station 38 may, in addition to writing the data to the 

10 memory tags 24, also conduct a read operation to check that the data has written 
successfully before the memory tag 24 is applied to the base medium. 
Alternatively, particularly if the apparatus 10' is operating at high speed, a 
separate data check station 50 may be included in apparatus 10', this would be 
conveniently located between the data write station 38 and the memory tag 

15 application station 40, as shown in figure 4 (where parts common to the 
apparatus 10 of Figure 1 are like referenced). 

A further alternative, for some very limited applications, is for the 
supply 22 of memory tags 24 to be pre-written with data when loaded into the 
apparatus 10. Clearly in such embodiments there would be no requirement for 

20 the inclusion of the data write station 38 within the apparatus, and such a 
simplified apparatus 10" is shown in Figure 5 (where parts common to the 
apparatus 10 of Figure 1 are like referenced). 

Although the print head 16 is described as being of ink jet form, the 
invention can be implemented with many different forms of print head and 

25 indeed many different forms of printer. For some forms of printer with 
moveable print heads it may be appropriate for the tag dispenser to be moveable 
independently of the print head, rather than these units being connected 
together for movement as one. The invention may also be implemented in 
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Apparatus for printing and memory tag application onto a base medium, 
the apparatus having a print head for printing onto the base medium, and 
a memory tag dispenser movable relative to the base medium for 
applying memory tags to the base medium. 

Apparatus according to claim 1 wherein the print head is movable 
relative to the base medium. 

Apparatus according to claim 1 or 2 wherein the base medium is moved 
along a first axis through or past the apparatus and the print head if 
moveable moves back and forth along a second axis and the memory tag 
dispenser moves back and forth along a third axis, the second and third 
axes being substantially perpendicular to the first axis. 

Apparatus according to claim 2 or claim 3 as dependent on claim 2 
wherein the print head and memory tag dispenser are connected together 
and move in unison along the second and third axes. 

Apparatus according to any one of the preceding claims wherein the 
memory tag dispenser includes a supply of memory tags on a flexible 
substrate and a substrate guide path which takes the substrate past a 
memory tag application station where memory tags are removed from 
the substrate and applied to the base medium as required. 

Apparatus according to claim 5 wherein the memory tag application 
station includes a reciprocating member adapted to apply pressure to the 
substrate opposite the location of a memory tag pushing the memory tag 
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memory tag dispenser, and the printing and the memory tag are applied 
to that surface. 

Apparatus according to any one of the preceding claims wherein the 
print head uses ink j et technology. 

A method of printing onto a base medium and applying a memory tag to 
the base medium comprising the steps of: 

i) feeding the base medium along a first axis past a print head; 

ii) printing onto the base medium; 

iii) feeding the base medium past a memory tag dispenser; 

iv) moving the memory tag dispenser relative to the base medium 
and applying a memory tag to the base medium at a desired location. 

A method according to claim 15 wherein it further comprises the step of 
moving the print head relative to the base medium. 

A method according to claim 16 wherein the movement of the print head 
relative to the base medium is along a second axis substantially parallel 
to the first axis. 

A method according to any one of claims 15 to 17 wherein the 
movement of the memory tag dispenser relative to the base medium is 
along a third axis substantially parallel to the first axis. 

A method according to any one of claims 15 to 18 wherein it further 
comprises the step of writing data to the memory tag, prior to applying it 
to the base medium. 
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Title: Apparatus for Printing and Memory Tag Application 

5 Apparatus (10) for printing and memory tag application onto a base 

medium (17) is described. The apparatus (10) includes a print head (16) for 
printing onto the base medium (12), and a memory tag dispenser (20) movable 
relative to the base medium (12) for applying memory tags (24) to the base 
medium (12). The print head (16) may also be moveable relative to the base 
10 medium (12). 
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